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Abstract. This paper is focused on actual possibilities for biogas production for co-generation units that use 
internal combustion engines in order to produce electric power and thermal energy, system that has high 
conversion efficiency, which is above 90%. 
 
1. INTRODUCTION 
 
The co-generation technology, for simultaneous generation of electric power and 
thermal energy, is used in this moment not only at industrial scale but also at small scale. At 
relatively small scale usually is used an internal combustion engine fuelled with biogas. This 
engine is then used to train an electric power generator. The cooling water of the engine is 
used for heating purposes. For biogas production, by anaerobic digestion, can be used in 
general a wide variety of substrates like vegetable or animal materials, being in this way a 
technology very suitable for zootechnical farms, waste treating installations, food-processing 
units. 
 
2. SUBSTRATES USED FOR BIOGAS PRODUCTION 
 
 As mentioned above, for biogas production by anaerobic digestion can be used different 
types of organic substrates like (table 1): meat industry wastes, wastes from vegetables and 
fruits processing units, agricultural wastes, agricultural products, vegetable oils and fats, 
animal wastes, industrial water with high organic content. 
 
     Table 1. Biogas production for different types of substrates 
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 The biogas production depends on the type of substrate and on dry matter content (table 1, 
fig.1), being highest for animal fats. Usually, from practical purposes, the substrate is a mixture 
between the materials showed in table 1, fig. 1 or fig. 2, depending on their availability at biogas 
production site. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.1 Biogas production for different types of substrates 
 
3. INSTALLATIONS USED FOR BIOGAS PRODUCTION 
 
 As a principle (fig.2) the biogas is obtained by anaerobic digestion of an organic moist 
mixture (e.g. which contains mainly animal manure mixed with a certain amount of biomass) 
in one (semi-continuous system) or two digesters (continuous digesters). The moisture content 
in substrate must be at least 50% and a pH value around 7,5. In general, in order to keep de 
process going the digester must be heated. Usually are used biogas installations that operates 
in mesophilic temperature range (30-40°C), but are also available installations that operates in 
thermophilic temperature range (40-55°C). In the case of co-generation units with internal 
combustion engines, the mixture is heated by using the cooling water of the engine. The 
remaining thermal energy can be used to heat buildings or to dry agricultural and forestry 
products. 
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The retention time is usually between 25-40 days for mesophilic temperature range and 
between 15-25 days for thermophilic temperature range. After digestion, the mixture can be 
used as fertilizer for agricultural fields or can be further processed in order to obtain fresh 
water and agro-chemicals.  
 Because biogas usually contains hydrogen sulphide, which is very corrosive for metal 
parts of biogas installations (especially pipes and engine parts), it is necessary to remove it 
through a desulphurization method. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Usually, for efficiency purposes, in practice are used biogas installation with two digesters: a 
main digester (4) and a secondary one (5), a so called post-digester (fig.3). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 3 Principle of biogas production using continuous digesters 
Fig.2 Principle of biogas production and use 
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CONCLUSIONS 
 
 By using co-generation of energy in relation with biogas installations, for simultaneous 
generation of thermal energy and electric power, it is possible to reduce the energy costs and 
to reduce the environmental impact of producing and utilization of energy. This technology 
has the advantage that is a decentralized method to produce heat and electric power that can 
be locally utilized. Specially for zootechnical farms is a very suitable possibility to increase 
their efficiency and income, these units being in this way not only energy consuming units, 
but also energy suppliers in terms of electric power (for national grid) and of thermal energy 
(for local consumers). 
 Through using biogas installations together with co-generation systems it is possible to 
assure the production of renewable energy with a high efficiency (around 90%). 
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